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Supplementary Text 1: Additional statistical methods for predictive risk score tool development and evaluation
Variable encoding and preparation
We used one-hot encoding to convert categorical variables into a format that can be provided to LASSO to improve predictions. Thus, categorical variables with three or more categories (age, employment status, education, last HIV test, last sex, age difference with main partner, number of sex partners) were transformed into binary variables, allowing the regression model to treat each category as a separate binary variable. LASSO regression benefits from one-hot encoded data as the L1 regularization in LASSO helps in selecting the most relevant categories by shrinking the coefficients of less important categories to zero.1
Model performance and calibration
To assess the sex-specific models obtained through LASSO logistic regression, we used the cvauroc command in Stata 18 to plot the Area Under the Curve (AUC) of the receiver operating characteristic (ROC), which measures the ability of the model to discriminate between having an infection with CT/NG/TV and being without an infection. By applying ten-fold cross-validation for each ROC, the plot showed how the AUC varied across the 10 different subsets of the data.
Model calibration was assessed through calibration belt plots and associated statistics using the command calibrationbelt.2 This method evaluated how well the estimated probability of CT/NG/TV infection from the model agreed with the actual infection status. A model was considered well-calibrated if the observed frequencies of outcomes fell within the 95% and 99% confidence bands across the predicted probabilities. Specifically, the x-axis represented the predicted (expected) probabilities of CT/NG/TV infection, while the y-axis represented the actual observed probabilities. The diagonal red line indicates perfect calibration, where predicted probabilities match observed probabilities (see also Supplementary Figure 1 and 2).
In case of model miscalibration, we removed and/or let factors interact with each other to obtain a final sex-specific selection of non-zero coefficients that achieved the best performing calibration statistics as well as aimed at real-world implementation feasibility in terms of simple data collection in a routine or STIs care outpatient department.
Final model selection
The inclusion of all non-zero coefficients as predictors for CT/NG/TV infection in sex-specific PRS largely violated model calibration statistics. The calibration statistics of the final refined and non-zero coefficient reduced sex-specific PRS models are detailed in Supplementary Figures 1 and 2. The refined models included 23 non-zero coefficients in women and 29 non-zero coefficients in men, corresponding to 18 and 23 distinctive variables, respectively, that would need to be assessed in a questionnaire.



Supplementary Table 1: Non-zero beta coefficients from the final predictive risk score (PRS) tool for women, ordered by strength of association (from most positive to most negative). A total of 23 non-zero coefficients were retained across 18 distinct variables. For instance, separate coefficients for 'Age 0–29 years' and 'Age ≥50 years' represent a single underlying variable (age) and can be captured with one question in a clinical STI risk assessment tool. While these coefficients contribute to model prediction, they are not necessarily interpretable as independent risk factors, as the model was optimized for prediction using LASSO regression.3
	Factor
	Non-zero beta coefficients

	LE: strong
	0.2044703

	Age: 0-29 years
	0.1551606

	Pain when urinating
	0.1234834

	Visit reason: feeling sick
	0.1220812

	Genital discharge
	0.0716824

	Alcohol during sex (last 6 months)
	0.0658626

	Age difference with sex partner: ≥16 years
	0.0599013

	Received goods for sex
	0.0334904

	Thinking to have a child
	0.028742

	Established HIV infection
	0.0186187

	Age difference with sex partner:11-15 years
	0.0140345

	Referral from OPD
	0.01391

	Exchange goods for sex
	0.0127452

	Number sex partner last 6 months: 2
	0.012184

	Known pregnancy
	-0.0131187

	LE: trace
	-0.0142225

	Age: ≥50 years
	-0.0153816

	Had STI (since last HTS)
	-0.0162585

	LE: negative
	-0.0594601

	Entry point: HTS
	-0.0786194

	Number sex partner last 6 months: None
	-0.133962

	Had STI (last 6 months)
	-0.1636791

	Married
	-0.2148313




Supplementary Table 2: Non-zero beta coefficients from the final predictive risk score (PRS) tools for men, ordered by strength of association (from most positive to most negative). The model retained 29 non-zero coefficients across 23 distinct variables. Some coefficients (e.g. for ‘Age 0–29 years’ and ‘Age ≥50 years’) represent different categories of the same underlying variable and could be assessed using a single question in a STI risk assessment tool. These coefficients were selected to optimise predictive accuracy using LASSO regression, and are not necessarily interpretable as independent risk factors.3
	Factor
	Non-zero beta coefficients

	LE: strong
	0.7772

	Genital discharge
	0.680373

	Pain when urinating
	0.425949

	Feeling at risk of HIV (since last sex)
	0.242445

	In a relationship
	0.228984

	Alcohol during sex (last 6 months)
	0.188512

	Age: 0-29 years
	0.136463

	Referral from OPD
	0.123157

	Receive goods for sex
	0.095617

	LE: moderate
	0.085112

	Married
	0.084101

	Did not use condom (since last HTS)
	0.06009

	Scrotal swelling
	0.032045

	Age difference with sex partner: 0-5 years
	0.030303

	Established HIV infection
	0.015259

	Sex partner had STIs (last 6 months)
	-0.00276

	Anal sex (last 6 months)
	-0.01378

	Known HIV+ (at clinic visit)
	-0.04326

	Visit reason: HIV prevention
	-0.08822

	Feeling at risk of HIV (last 6 months)
	-0.08834

	Pain during intercourse
	-0.12188

	Genital sores
	-0.12594

	Visit reason: STIs care
	-0.14006

	LE: negative
	-0.15316

	Age: ≥50 years
	-0.18031

	Had STI (since last HTS)
	-0.21441

	Age difference with sex partner: ≥16 years
	-0.22405

	Number sex partner last 6 months: 1
	-0.24903

	Number sex partner last 6 months: None
	-0.3513
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Supplementary Figure 1: Calibration belt diagnostics of the final LASSO logistic regression model for women (Panel A), and receiver operating characteristic (ROC) curve and 10-fold cross-validated area under the curve (AUC) for the same model (Panel B). The calibration belt output (Panel A) suggests that the fitted model mainly underestimated the actual risk of CT/NG/TV infection in the high range of predicted probabilities.
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Supplementary Figure 2: Calibration belt diagnostics of the final LASSO logistic regression model for men (Panel A), and receiver operating characteristic (ROC) curve and 10-fold cross-validated area under the curve (AUC) for the same model (Panel B). The calibration belts output (Panel A) shows that the 95% and 99% calibration belts encompass the bisector over the whole range of the predicted probabilities for CT/NG/TV infection, suggesting good predictions of the model.
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